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TvVENTY- FIRST ANNUAL REPORT 

Part Two 

A1~ROSCOGGIN'RIVER Al~ POOL ANALYSES 

1963 

Introduction . This section of the report contains 
the results of comparisons of 
analytical and test data obtained from water sampled at dif­
ferent locations in the river and pool . 
Five day , 200 C degree Biochemical Oxygen Demands (cf 
Part Three this report) , Chemical Demand (O. CoP o) and Methylene 
Blue Stabilities were investigated o Hydrogen sulphide analyti ­
cal tests were negative throughout the season . On!=) <' peir1.od.:.. 
each of nine and thirteen weeks were chosen for compar ison of 
the test data for North Turner Bridge , Turner Center Bridge 
and Gulf Island Dam o 
Biochemical Oxyg~n The B.O .D. data obtained for water 
Demands . Five day . 
sampled upstream from North Turner 
are described at length in Part Three of this report . The 
upstream B. O.D. demands were lower this year due to the closing 
of the Sulphite mill at Berlin , N. H. in Mar ch 1963 . 
The B. O.D. determinations in the Pool area are described 
in detail in Part Four of this report . 
Dissolved Oxygen . The results of the dissolved oxygen 
tests made with Androscoggin River 
water may be summarized as follows . 
1 0 Bell ' s Ice House . 	 At or near saturation through the 
entire season . 
2 . 	 Berlin . From April 25 to October 10 there 
(PUbl i c Service) . 
was only one day when the D. O. was 
recorded 1:elow SIX ppm . On July 30 , 5 . 28 ppm was reported . 
The June - September daily dlssolved oxygen load average 45 . 12 
tons per day . 
3 0 Gilead , Maine . There was only one report below 
FIVE ppm . On July 29 , 4~4 ppm was 
recorded . The June- September dissolved oxygen load averaged 
38 . 62 tons per day o (Note: Tests were made only twice a 
week . ) 
4 . 	 Rumford Point Bridge . Tests were made on six days each 
week through the season . There was 
a decided improvement in water quality at this station when 
compared to that present in previous years . Ther e were no 
tests below FIVE ppm DoO., and only fifteen below SIX ppm. 
Comparison with other years is very significant . 
1963 0 days below FOUR ppm DoO. 
1962 
1961 
17 days below FOUR 
55 tt 
" 
tt 
ppm D. O. 
" " 1960 15 tt 
" 
ft tt 
" 1959 29 ft 
" 
ft If ft 
1958 24 tt " ft ft tt 
5 . Virginia Bridge . 	 Only one test was recorded below 
FIVE ppm. D. Oo (Note : Only two 
analyses per week were made .) 
6 0 Dixfield . 	 The D. Oo recorded at this station 
indicates an improvement compared with 
-,I ­..... ~ I 
... ~ 
....f: 0 
- ·T r+ t- o r II: 
-
- 1 -+- .1 : it. 	 t ~f ~ 
>­
::f = f-{ II :i - ::.t 1~1=t §hit8:J! g 
, , . 	 0: 
.f --j :- - f rtl _-:!~rt r t~ :- .... :i ... l! 
,; 	 1 ;:11 H n"5 , co 
,
I : : ; , , , 1 ' . 
~! 	 1 1 1 I I - t ,. t' j 
~ 	 I 111 I ~ I Il .' i , ~ 
.. 
I r l;. ~~ I :ii '-I -t It1 t 	 I j ,. t .,. I , 'f.! i ~U 
, , 	 51 
, 	 I ~I I 
- - -	
II
- Ifill! - I t 1 f7~ t : I 1111 If !ll!l!::~--I 
I; 	 I t i j, I' 
~ 
I IiI 1 	
I 
• I 
-
I 	 - r. ., ;--tf+ I t;I fllH - I ~ ll 11 \ f ~I : I 2 .. => 
, 
' I 	 => 
e 
, 
:II I I' I "I:IIT : 1 	
"0 
t ,- I 1'11 j ; I I I ~ I , , , ! I ,I" L t: 1fI 
,
'1' ' , ,I ''/'1'" 	 : ,." I: i I ,: ! · t • -t- 1-! +: I t I I: ~! ! I ~ , III i! , , ! ~ 1 :t1 2 .. 
' I 	 I' , 
. j I, .! . I I I •I ! I : -I J! 1i\ -j I I: ! .: ;. :.J. ' III', ~ - I II11 
..0-	 0,
' , II i I: ' ~ !! 
J I :II , ' : Ii r I' : I : i :'+-f :!f j r! ri , 
0 
, , 	 ~ ~ : 	 '" , :jf 	 !:;: I I ! , ' t II, ::' j -'44' I rJ-! 
~ 
0 
I , ~~ :L :qi .-!~ : I f f-La , 	 .. 
-
1 	 -tJ [1 iitJ ~ 
-
, : I I , ! 	 rr "1-••••·1·'·'---iI fH n ~ ... ...>­~! 	 I t "~ 041=10 	 h 
-
i !--: ~l 1 : : j -~~ ~ 
0 	 j± I~ I.q. r-­
17) -	 - fJ: :f-f 
- lJ:: 2 
A 1 	 .t~~J±­I 1 	
..:r-
~ 
­
1- I--'!--, ... r-,-~ t- , 
I~iJr - . I I , ;-. :'1.;::: ,,+p t:t J 	
-> • ! .! '1= " f;"li~ Hi;-i­n --I _;, I .t:. 1j -~, tj 4+ I-- H~ f I. 	 ._! L I ....... 

..I; ~LtL: '-- +-d± '';:-Ll=. _i-"+t-+:~~ + 	 ~lltf·+i ,:- ~P~ -l-J r!i-i:- I:'l=i-~.I ....._! 1:: . , .- u=: --.. ~+ .l~ •• , _.I - f---!--+--i- ~hlh!..jil , - - . f+1-''--~ r ~~~"t • 
on 
'~~a 2t:.a ll ' ,) .......:.Fh H !-i-- 4.' , 
"TI. ~wrf:FP~ !"~--'-i -=- . ~ ---------' t--l~· , .
tt.;+--ji '_1 	 .. r- • "1 "T­~_~_t'l~-r -- .~ri ~- .... :j: 	 :-4~ i W: ~ :~ 1Tj~'-i- f'iL1" '- • ..tT -+ '-+ ~-	 .I, ..... " onZg: ::ni.t. .....-+-;- ~ ~.:; 1:::rn. ..:-"::! t---r-	 .,.,u -. 1 t· -- "~ '" 
- t , • +- +-:--- ~11'-; 	 tiL, I ~1~:1 
- •• -- t .,.. 
---
r1- + . 
-+ ;f±p:-' + •• r' ..1 ; .-- -- , Lq-H.--;""" 

-
- . -- , , • ~'-~I--L '­
.~llii~;- ft;jl1ti. ~
.1" +..-- _, - - I l -+- ·1 ! [fli{li1 ~li +~ !!1! ~t It-t 8. 2 i-J . . -U ;+:1- t': ! . d1~H1ffit , .•. ,.- -j 1 t~ ! t ,-- f+-I i 
!HH+-- t li1 I 	 j ..•• •--i---t • -- .. ! .. :!:' I !1 .' ,1 	 '; ~If"bH M :~:j:d! ;~J#fU UJl! m[li-l;U II j'' ... +,I • . 1-- ._-_ ;:..:' ~~: 	 1 j r ,j l' 1-t. t· 	 " '."f~i-+ 	 _ 
, J--Pi.lr H '4 t !~.~ ,t·· - .-_c lilt j 1--: T i : I ~ j 1-+ ;X$fWttL J it:;.K1 t 17 ~m~ rTf1 H- JiHtil~:.1:.1 I ~ j: t-+, 'J'::'+;-t-: -- :1:1;-:;', j--I t-+__ • ,-- • - - TLi ~ r- 'i~L-< r" r 
..
on 
;!::1: 1;
1! 
p- ~ 4~4:t:l: :,'j".', + 
- 1 ' '" :; I I I, l-r--' I I ' I ill'l "-!-' '1­
..... 
. . H c:-±:L- I G__1. ' ,,1, j I I . -- i, l' 7+t 1 , t l~: ~ --, __ t, r. t llLc!.! __•• 't • t t 
. > - --~ ~ +." 
, • i - ,1' 	IJ ., 0 

1 •

.-
L .. tl> P:I - I t- - T ,-~ -'. t l' 
-I 
j .j in +-t 	
·1_ . 
H 
0 p.. , : I ,-- ! . Jil ' .. t-	 t· l.. ctt"l--o "HM' ' 1+ I"-I' 	 j::,- P- M - --'t,f-i- r I :-.; t . - - I~-! ' --It'j-- . ,• I';
' i I I f , 11 , :-- - on >-e 
0 +-t--t'-\'I • j'll ~ " :I
--.. r' H 	 0 . L ,~_+':--1:}1 . f:t.~' : . ~i~ ,i: ~ K (hiJ.j. Ij 	jj~r' ~ ~. t. . r t:L!"mt ,. ,- 04 
--
t:H; I ,;;. t , t . 1%4I' , 
--
-- '---. -. t- :J-U:Dl1 .. 1- 1 1-1:.: 	 : ,: f ;.d--•~ 	 0I-- gl 	 • , -I+- p. H ..,- 'I-t-T 1':Hi- H . r \1' " -l 	 S "t=P.: f7 	 rl-t-t--F 0 iff:L-i-;lli ~;.L , P:: 1 .: I f­
...,--ph-----'-!--1+ 	
- - --. • 1'+'----j:: ~ 
.-'-
" - !=t--ll 	 -j .. +-'- ~ -j.. i~ 	 ~--! .j.. t+ --H H· - r ...j.. 
t:L~-t- , lti: ttl , f-f*rwtn 	 . Lin f+ r+J H· +-i:fE:!= 
:t- -	 lJt, -+1 L !-t.
·,·t'f ~ a·­: :-. 1I H=J: i: .. 
.1- ...... - c..;.+.~ ~~~11 , 	 1-+-+1 f~q--i + q-u t-~-Pl H:: ft 
:_ '-n k -__ L , 	 .L : - : -I. ; : roo- ~-:i":- -I . ~ 	 + H: i
,1-,' r- .. ,-I '1' . I f-rf' f'l' , , , I t" 	 ;+ rl-t ti' 7'H :+ it -~- r:..w:.q ~ 
,. it -- ". , -J. I ~.. -1 ~ 111.': 	 I ~ lm+ 
I I!. I i r-.~. ntn ' ::;::J. ' . I-t- I-t-I-t-~ 2 ! : t : ' ~ . t r I.!-r ..-, t ;~ffi1r - J:W=EEif -p-I.Lf 1- rL -	 .~.t- . ~:4 , '" 
-. 1 ' tn i 
, -.. 
( ( ( 

m 1. .tfl2w'E',""r '.+-r++
.- ~t+t;+;+ 
H-t'~ RIDlLFOND (VIRemIA BRIDGE) 
:::t;.'.1+1 _r+, k ~ !+H'j1'Hr~ 
4 1 I , 
mHi11l11W;rt: t 
H 
~ ~ 
:H8tiE 
+-. Ff 
.. ~~ 
' .. c 
ti ,TIDID'IELD 
r~b:i.l ' ­TI h i ry "· ' ,p. 'T 
::...r~ 
J1=
++f 
+ 
't~t1ft! 't' I' 
it i! :~-t 
r- .... - ~ 
· ti-~ , 
~ ' 
+.:I: 
L t': 
~ '~~~~LVED OnGEN 
pp. 
fT· 
"+ t~:-+-I- .-~ TTT 
-t-' .-, Ei'f'ft-m -T 
L'-SH + +~-
tr f'T tt -, I ---'..1."~
~_11~ I 
Mm~H' 

tt+t-I!tl-~E=-:.l ,: ~ ,­.'· · ·· ~ 
- --- I 
- ttt" ~ 
.-e.t+ tr !+
'-
~til 10 15 20 25 30 10 15 20 25 25 30 10 15 20 2lI so 10 15 20 2S 510 20~" ~ MAY JUNE Jbtv AUGUST SEPTEMBER 
YEAR OF 19JQ"-3 
15 
19 

previous years. However , during June and especially July 
there was not sufficient dissolved oxygen to satisfy the five 
day B.O oDo There were only two tests below FOUR ppm and twelve 
below FIVE ppm during the daily testing May through September . 
The record for the past thirteen years is: 
1963 2 days below FOUR ppm 1956 49 days below FOUR ppm
1962 12 	 1955 37
" " 	 " " " " " " tf If1961 37 	 1954 0" " " " 	 " " tf 	 If1960 15 	 1953 30" 	 " " " " " 1959 36 	 1952 18
" " 	 " " " " " " If1958 23 	 1951 21"" " 	 " " " " 1957 70 
" " 	 " " 
The June - September dissolved oxygen load averaged 39 025 tons 
per day o 
70 Chisholm.• 	 The improvement in dissolved oxygen 
content of the river water recorded for 
most of the upstream stations is decidedly less for this area . 
However , there was a noticable increase in D. O. as the water 
passed from Chisholm to Livermore Falls . The 1963 record leaves 
much to be desired in the matter of improvement of water quality 0 
The record 	speaks for itself . 
Below FOUR ppm Below ONE ppm 
1963 39 days 1963 5 days 
1962 46 " 1962 3 " 
1961 61 n 1961 9 " 
1960 53 " 1960 7 tt 
The June - September dissolved oxygen load averaged 31 036 tons 
per day . 
8 . North Turner Bridge . Although the monthly averages indicate 
a consistent surplus (15 . 03 Tid) of 
dissolved oxygen above that required for the five day B. OoDo 
(cf Part Two this report) there were many days when the D. O. was 
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below FOUR ppm. 

Below FOUR ppm Above FIVE ppm 

1963 31 days 1963 48 days 
1962 37 " 1962 81 " 
1961 61 " 1961 54 " 
The number of days above FIVE ppm is much smaller than last 
year. 
The 1963 daily average for 91 days during the summer 
(June 10- September 8) compares somewhat less favorable than 
last year . 
Dissolved Oxygen Daily Averages 
1963 4 051 ppm 1955 1 . 94 ppm 
1962 4 077 
" 
1954 5 . 84 ft 
1961 3 0 42 " 1953 1 . 75 " 1960 4 013 
" 
1952 1 . 49 " 1959 3 . 80 
" 
1951 2 . 84 ft 
1958 3 . 62 " 1950 3 0 43 " 1957 1 095 " 1949 2 . 00 " 1956. 2 0 43 
" 
The June- September dissolved oxygen load averaged 32 . 68 tons 
per day . 
9 . Turner center Bridge .During the May- September period there 
were 43 days when the D. O. was recorded 
below FOUR ppm, compared to 49 days in 1962 0 The number of 
tests below TVlO ppm is listed below. 
Year Days Below Days Below 
TWO ppm ONE ppm 
1963 9 3 
1962 14 2 
1961 32 10 
1960 16 0 
1959 44 29 
1958 29 7 
The June- September dissolved oxygen load averaged 27 . 12 tons 
per day . 
( ( ( 
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10 . Gulf Island Dam. The Dissolved Oxygen in the river 
water at this station was very low 
during much of the season . Nine "zero" D. O. days were recorded. 
The rapid increase in D. O. during September is very impressive . 
The 91 day average was 1 . 88 . 
Dissolved Oxygen 
1963 
1962 
1 . 88 ppm 
1 . 70 
1956 
1955 
0 . 24 ppm 
0 . 17 
1961 0 . 51 1954 1 . 17 
1960 0 . 73 1953 0 . 24 
1959 1 046 1952 0 0 09 
1958 0 . 32 1951 0 . 13 
1957 0 . 22 1950 0 . 12 
The results obtained during this season indicate extensive 
stratification of the water in the lower southern port ion of 
the pool to the Dam . This condition has occasionally been 
observed in other years but not as extensive or of such duration . 
(cf . Part Four this report) . Probable explanations are fewer 
"turn- overs" due to the absence of considerable change in night 
temperatures and/or more uniform rat es of flow o The results 
obtained this summer from water sampled at this station , at 
times, do not necessarily reveal the true condition of the water, 
due deep stratification of different pollution concentration . 
The June- september dissolved oxygen load averaged 12 098 tons 
per day. 
11 . Deer Rips Dam. Examination of the dissolved oxygen 
tests and comparison with those obtained 
at Gulf Island Dam, reveal that the B . O~D . ts were higher and 
that the D. O.t s were usually lower . The extent of the reaeration 
at Gulf Island Dam and , during the one day (0 . 75 mile) passage 
to Deer Rips Station are unknown, but it is appreciable . 
22 

The Benthal in this area is not extensive or active but 
the D. O. tests for 75 days during the thirteen week period 
used for the Gulf Island data give an average daily D. O. 
1049 ppm compared with 1 . 88 ppm for Gulf Island Dam samples 0 
The June through September D. O. average is, however , slightly 
higher: The figures are in tons of D. O. per day . Deer Rips 
Dam 13 . 55, Gulf Island Dam 12 . 98 . 
12 . 	 Lewiston . The passage of the water from Deer 
Chestnut street Bridge . 
Rips Dam to Lewiston Should result 
in a considerable ' pick- up ' of oxygen due to reaeration at 
the Power Station and passing over the rips just below the Dam . 
The record at this station for low D. O.' s is only slightly 
better than last year . There was a very noticeable improvement 
after August ~3, when the large majority of tests were above 
three ppm. 
Year Below ONE ppm Below 0 . 5 ppm 
1963 18 days 13 days 
1962 22 days 12 tt 
1961 42 tf 7 " 
1960 54 " 26 " 
The June- September dissolved oxygen load averaged 21 . 19 tons 
per day . 
13 0 	 Lisbon Falls . The reaeration below Lewiston has 
always been very extensive . This year 
the dissolved oxygen in the river water sampled here 1jvas near 
saturation through the entire season . 
Conclusion. The average daily dissolved oxygen 
present in the river water , June 
through september, was: 
23 

1 . Bell ' s Ice House 44 . 5 Tons per day 
tt tt ft2 . Public Service 	 45 . 12 
tt tt ft3 . Gilead 	 38 . 62 
" 
ft4 . Virginia Bridge 	 40 . 57 ft 
" 
5 . Dixfield 39 . 25 tt tt It 
ft tt6 . Chisholm 	 31 . 36 
tt tt tt7. Livermore Falls 	 38 . 73 
8. 	 North Turner Bridge 32 068 ft ft It 
ft ft9 . Turner Center Bridge 27 . 12 ft 
tt tt10 . Gulf Island Dam 	 12 . 98 
" It ft11 . Deer Rips Dam -13 055 	 tt 
12 . Lewiston 	 21 . 19 f1" " 
These figures are impressive and indicate the major areas 
of decrease in Dissolved Oxygen . The LOSS during the passage 
through the pond of about an average of twenty tons per day 
plus the aeration gain indicates the extent of the pollution 
load from upstream and Benthal . 
1f,eth~lene Blue At North Turner Bridge there were no 
Stabllities . 
daily samples which had a stabi~ity 
01' less than 10 .;. days . This is a new record for this station; 
last year there were five days when the test was less than ten 
days . At Gulf Island Dam twelve days were below ten (none 
after August 12) compared with twenty- two days in 1962 . The 
Lewiston tests indicated only six days below 10';'; in 1962 ten 
results were below 10f . 
These stability tests indicate an improvement in water 
quality when the river has arrived in the Lewiston- Auburn area . 
Oxygen Consumed O. CoP . analysis were made five days 
from Permanganate . 
each week on water sampled at Public 
Service, Jay, Chisholln , ~~orth Turner Bridge , Turner Center Bridge, 
Gulf Island Dam and Lewiston . Six O. C. P . tests per week were 
made at Rumford Point and Dixfield . The O. C. P o analyses were 
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omitted from the Pool testing program . 
Under conditions now existing the principle value of this 
test resides in the rapid identification and extent of "spills" 
at the mills . 
The tabulations below indicate the variations in G. CoP . 
tests obtained during a nine week study period and comparisons 
with previous years . 
Average Daily O. CoP o ppm (1963) 
Week NoT oB . T . C. B. * GoI oD. * 
Ending 
July 7 20 09 20 . 6 17 08** 
14 19 . 8 18 . 3 17 . 2 
21 20 . 8 21 . 1 20 . 7 
28 23 03 21 . 8 20 . 0 
Aug . 4 25 . 5 24 . 3 20 . 7 
11 23 . 8 22 07 20 09 
18 21.3 20 . 6 19 05 
25 24 00 22 08 19 . 8 
sept . 1 21 . 8 19 . 5 1803 
8 17 . 6 
Average 22 . 4 21 . 3 19 . 4 
*Corrected for Time of Passage 
**Not included in the average 
25 
The average decrease during this period was 3.0 ppm 
compared with 3 04 in 1962 . These losses are relatively small. 
The fifteen year comparisons are : 
Average Daily Loss {N. T. B . - G. I .D.' 

Total O. G.P o ppm 

1963 3 . 0 ppm 1955 5 . 4 ppm 
1962 3 . 4 1954 6 06 
1961 4 . 5 1953 3 07 
1960 7 09 1952 5 04 
1959 5 . 9 1951 7 . 0 
1958 4 06 1950 705 
1957 5 . 0 1949 5 0 7 
1956 7 .; 5 
Fifteen year average 5 . 5 ppm 
